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direction perpendicular to its plane. j't is the ^--component of the current density in the electromagnetic system. If the current flows ^vard the reader (Fig. 82}, and the positive direction of the coordinates is that shown in the figure, then, according to Ampere's rule, a positive magnetic pole is deflected in the direction of the arrow. The whole work $( done in moving a magnet pole m = -\- i around the circuit from A through B, C, D, and back to A is
if a and ft denote the components of the magnetic force which act along AB and AD, while a' and ft' denote the components which act along DC and BC. «' differs from a only in that it acts along a line whose j-coordinate is dy greater than the ^-coordinate of the line AB along which a acts. When dy is sufficiently small (ctr — a}: dy is the differential coefficient ftu: fty, so that
a! —  at -\- —dy. Similarly
so that, from (4),
Since now by the definition of the current i' this work is equal to 4^2'' = ^itj'^dx dy, it follows that
ft/3      fta
and in the same way the two other differential equations may be deduced, namely,
,*,•<-?21_M
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~^z~ ftxect. A continuous current is obtained in a wire when the ends of the wire are connected to the poles of a galvanic cell. In this case also definite quantities of electricity are driven along the wire, for the isolated poles of the cell are actually electrically charged bodies. A magnetic pole placed in the neighborhood of an electric current is acted upon by a magnetic force. In the electromagnetic system the current i ' is defined by the fact that it requires pti ' — 91 units of -work to carry unit magnetic pole once around the current. *
